tion and along the surface of the cover slip, using a steel needle, and then blotted with no. 50 Whatman filter paper which had been cut to a fine point. After blotting, the tubule was transferred with a clean steel needle to an uncontaminated section of the cover slip and dried in a stream of Nz gas. The dried tubules were weighed using Bonting's modification of the fishpole quartz fiber balance (I) in a special room in which the relative humidity was maintained at less than 40 %. Determination of radioactivity For Cl4 and 1131 determinations the dried tubules or aliquots of perfusion fluid were placed in the center of a planchet and counted using a low-background (< I count/min) Geiger system. of tubules or medium (see below) were counted in 5 ml scintillation fluid (PPO 5 g, dimethyl-POPOP 0~3 g, ethanol I oo ml, toluene to I liter), Measurement of A% and IL The dried tubules were extracted under mineral oil for 4 hr in I ~1 (measured with a calibrated Misco MCA-I pipet) of .75 HNOa containing 3 mM CsN03 and 3 mM (NH4)HzP04. Na and K were determined simultaneously on approximately 3-nl aliquots of the extract using the helium-glow discharge photometer of Vurek and Bowman (8). Blanks and standards were handled in exactlv the same manner as the tubule extracts. Na and K in the medium were determined using a Baird DB-5 flame photometer. In order to evaluate the micromethod, .75 N HN03 extracts of large quantities of rabbit cortex were also prepared and analyzed. In 14 measurements made from 3 extracts the ratio of the results using the helium-glow discharge photometer compared to those using the conventional flame photometer were Na, I .OJ. 6 & ~158 (SD) and K, 1.~15 rk .o6g.
Measurement of CL Dried tubules were extracted for I hr under mineral oil in IOO nl ~5 HNOS (delivered with a calibrated quartz self-filling pipet (6)). The electrometric titration method of Ramsay (7) ment with calibration with albumin Ii31 and the former calibration was generally used. To determine radioactivity in perfusion fluid and collected samples the contents of the measuring capillary were washed into a small drop of fluid in the center of a planchet and were dried.
Solutions. Medium used for dissections and incubation contained (in mM) : NaCl I I 5, KC1 5, NaHC03 25, Na acetate IO, NaH2P04 
RESULTS

Microdissection.
In the initial experiments collagenase was used prior to dissection and only proximal convoluted tubules and collecting tubules were obtained. Later, when fresh tissue without collagenase was used, it was possible to identify and dissect all of the portions of the nephron contained in cortex and outer medulla. Proximal tubules are collapsed in vitro. When Auid was injected into the lumen, the collagenase-treated trrbules distended at this point and ruptured, whereas the remainder of the tubule remained collapsed (Fig. 6 ). This is presumably owing to removal of the basement membrane by collagen ase. The epitheli .a1 cells in the absent e of a b asement membra .ne lack rigidity and cannot S upport the pressure necessary for perfusion.
Tubules dissected without collagenase were readily perfused (Fig. 3) . In order to assess the value of the perfused proximal tubules for physiological experiments, inulin carboxyl-Cl4 was added to the perfusion fluid, and both the final inulin concentration and inulin recovery were measured. It was possible to obtain essentially complete recovery of injected inuhn and to demonstrate net absorption of fluid, as indicated by loss of volume and increase of inulin concentration during perfusion (Table   2) .
Collecting tubules were also tested similarly and it was found that albumin-I131 recoveries were complete. In 40 control collections in 6 collecting tubules the mean recovery was 99.2 =t: 2.0 '7~. In general the collecting tubules were easier to perfuse and could be maintained for longer periods of time (up to 6 hr in some experiments).
ME7 transporL In order to demonstrate PAH secretion, proximal straight tubules were placed in a bathing solution containing PAH carboxyl-Cl4 (IO-~ M) and were perfused with a PAH-free solution Cl4 concentration was measured in the collected perfusion fluid and in the outside bath. The results for two tubules which were successfully perfused are shown in Table 3+ The mean PAH concentration in the collected perfusion fluid (which initially contained no PAH) was approximately
